— 


r Y * . . * - « % 
NET; TCR 7 | 9 r 4 LY \ N * i 
7 4 0 — E. 3 * A 1 , FY * * 
* * I 2 1 * „ *. = +. ' /, pe 
9 +: "C * 8 or % my LIN nat Ak * 7 TR. "I. \ 7 = 
W a 4 9 * XN. . *) ** * £ 1 1 — "Io ©. t * 4/4 vV 
- , . * * * . - ol ” 9 Fe "; + + FY >, 1 PR, 
*, % . 4 + 0 A. 4 N I N £ 1» 
. W 8 r * * * hs R 2 * * „ ” 
of r © * 4 . " N 2 1 * 4 0 1 ** 4 4 * * * 
** 4 a * WF : r , g 1 8 „ 
w# Y 8 ' 1 WR f , 5 5 > 
. N . WA * 8 
. | ” * 22 * 9 s © X 
* 8 * N N 1 1 5 . " 
* by * dy 7 . . 
:1 _ P 0 2 * & + N * 
0 ö ＋ * * * 1 : 
” l A 24 . -*% * . : 
— f | | | 
. N 
of = 0 1 2 
3 8 2 
- . 
— * o * 7 — 
4: Z — 2 * 3 
4 © < 18 8 
32372538 5 
« , - . mY . n 
5 4. 2 
1 e * / 1 . 
, * „ - | * 
2 © =, O 
7 2 — y 
| Lak a 8. 
| — "4 
i — | 
, WV. OR 
989 SH ; 


. 


* 


; 


„ 


= 
29 


8 H E WI N 


* 


ODES 


1 


Chan and Ac of 


Morroxs and PL 


. 


- 
= 


92 


and 


* 


＋ 


a 


17 Cate C * 
n 


1 


% B95 


1 


ab 


S 


- 


X 


' ; 


. 


* 


1 


* 
5 . fg — 
L ; . 1 . 44 
8 5 „ =_— _— 
= + ©. Rs” - 
* | 4 9 7 
— + þ <2) i 
8 * ; 4 11 =o 2 
= Sa)-* 4 S = 1 2 
po & 1 _ : 8 5 < * 5 
| — 4 45 7 1 
WG. = | A 4 by 
faq-- «<q „„ Y "4 1 1 
A * 4 8 
PE 30% 2 
By » 2 4 * x = 
Sa a 
: & * N 


n 
* 


« 


ty 


* 
* 
: 
* 
— 
- 
= 


Wh 2 


} 


_ 
1 


1 
4% 
- 
- 
* 
. 
* 
% 
* 


Nr 


n * 


eker b and ven 


or T H E 
onomical Rowla. | 


12 ent nee five ri * 
| la 
P 


of which we ſhall always call tbe rf 
ate, the next in Sire 2h the ſerond Plate, the next 


the third, nd ag b. W 


OE and 1 

The Stains only a A, 
Months divided el reſpeRtive Days 
Uſe is, to find th NE OI gals 


Moons in any E alſo the Moons 
| Agr 00 any ive Day, by Means of 

| cond Pike on which all che New 
Moons are marked thus, @ ; the Full Moons thus,” 
O; and from every NE LE nn EIS. 
are 297 except the car, from 
which r ly” 11; becauſe twelve Luna- 
tions, and 11 Days vver, make a Year. 


T 
New Moon in this Circle, which Was the Fog 
Per Moon += D beans the 


Line-of 


Within this ors It "Moons is a 
three Revolutions, in which are all the 


Years of Chrift from 1754 to 1800 fa = 7 
wad Year in this & ooh {tands yer W 
1280 * ; | 


Ti: BS IND 
the Ecliptic, or Circle of Signs, as the Aſcendi 
Noge of - the Moon's Orbit © — through WA, 
Year, which is 194 Degrees backward, or con- 
trary to the Order of Signs: And each Year is 
divided into twelve Parts by Dots, which ſignify 


the Beginning of its reſpective Months; the Spact 
from Dot to Dot being equal to the Motion of the 
Node in a Month: — The Year begins with Janu- 
ary; and the Dot on the End of the croſs Line 
next the Date of the Year, ſtands for the Begin- 
ning of January; the: next for the Beginning of 
February, and ſo on. 

Within this Spiral of Years is a Circle of 12 
Signs, which, are the Signs of the Ecliptic ; each 
Sign containing zo equal Parts or Degrees: And 
Within this is a Circle of 12 Months, fo loaded into 
their reſpective Days, that each Day ſtands under 
the — of the Eeptic in which the Sun is on 
t. Day. The, Uſe, of theſe two Circles is for 

the Sun's Placein the Faure on any 9 
— the Tear. 

3. The third ee Moon's Aſcending and 
£4.55 Nodes marked upon it; and alſo a Circle 
divided into the Degrees of che Mon Latitude, 
Which amount to 1 at the middle Points be- 
' teen the Nodes, : he Moon being on the North 
Side of the Ecliptic, whilſt ſhe. is going from 
the Aſcending to the Deſcending, is ſaid 
to have North Latitude all that Time: And 

South Latitude whilſt ſhe is going from the Deſcend- 


e South Side of the Fa, tic. ; So! that the Moon 
| Brevcc i he lane of Ecliptic but when ſhe 


in ber Nodes, which happens twice in every 
7 * 5 ſame thrice. A little beyond 


e Moon's. Latitude, is en- 
2 all ee 


Node to the Aſcending 5 ſhe is then on 


QC% ) 
Sch Node; which is the greateſt Diſtance from 
the Node that the Moon can be eclipſed at. And 
near the ſecond Degree of the Moon's uu 
engraved a ſmall Sun, at 18. Degrees from gach 
Node, which is the N Da from the 

ode that the Sun can be eclipſed at. From this 

late proceeds an Index, marked Ascznving. 
Nox; the ſtraight Edge of which, is for finding 
the Place of that Node in the Ecliptic. 


4. On the fourth Plate is a Circle divided into 


295 equal Parts, which are the Days of the Moon's 
Age, accounted from the Time of any particular 
New Moon to the next following one. - Theſe 
Diviſions begin at the New Moon, marked thus @ 
on Plate, from which proceeds an Index 
marked Sun Place. By theſe Diviſions,” and an 
Index on the fifth Plate, marked Moon's Place, the 
Moon's Place in the Ecliptic is found for any given 
Day of her Age. N. B. The ' ſtraight Edges of 
theſe Indexes, which lie in a right Line with 
the Center of the Inſtrument, are always to be re- 
garded in ſetting them according to the following 
tions. „ 20 Wal id SAT | 
5. On the fifth, or uppermoſt Plate, are: t 
Tables; one of which ſhews the Dotniyical Letter, 
and mean Time of the firſt New Moon in the Tear 
(viz. in January) from 1752 to 1800, In this 
Table, M ſignifies Morning, and 4 Afternoon, 
Thus, A. D. 1764, the firſt New Moon is on the 
3d of January, at O'Clock in the Afternoon; 
and the Dominical Letter is AG, the firſt of which 
Letters ſerves far Zannary and February, and the 
laſt for all the reſt of the Nes. The other Table 
is for finding the Day of the Month anſwering to 
any Day of the Week, by the Dominical Letter. 
Between theſe Tables are two round Holes, one 
marked Sun, and the other Moon ; the former of, 
5 9 which 


9 6 Y 6 
which * — ati 9 — 
Ecligſes, on the Luer for a thaſe-of * 


10 
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{Wen yy Rich is b M Mitte bf this Pe. 
ption, as to find the Plates and Circles ke 
_ whack he may do in leſs than half an Hour, he 
© may proceed do the Uſe of the Rotula as ſhewn 
in che following Problems. 


PROD 1. 77 find the "mn F the Month an. 
Ffeering ty any given Day of the Week. 


Find the. Dominical Letter for the: gi Year- 
on dhe fifth Place 3 then, all the Days of t Months 
under the ſame Letter in the other Table on that 
Plate are Sundays, in the Diviſions of the Months 
which being once known, the reſt ate eafily 2 

ExaurTE. For the in March 1764. 
For this and the fallowing Months I find (as in 
S. 5+) that the — is G; therefore, I 
look in the Column under G, in the Table fhewing 
the Days of the Months ; and under that Letter, in 
the Diviſion of March, I find that the 4th,-1uth, 


Isch, and 25th Days, are all Sundays in that Month: 
2 * Stk, iath, 1gth, and 26th Days, 
4 | e K. n a Iain te 


ad foo; "E271 | 


— e find the Days, of al the New 
3 Adpons OR os fore 7 
OO, be OK at ne 
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4 eh e e 
that Year, will ſtand on the ſecund Plate, againſt 
n in 

the'firft Plate. N. B. In Leap Years, „ 
the New Moon pointed out by the Finger muſt de 
ſet to the Day next before. that on which it really 
falls in January; atherwiſe, all the New Moons 
Nene. | leere Donn Fg 

e Inſtrument, on Actount of the intercalary | 

at the End of that Month. 49 *%; uf 

\ExamPLe. In the Year 1760, which is a Leap 

Year, I find by the Table on the fifth Plate that 
the mean Time of New Moon in is on 
the 17th Day, at 7 O Clock in the Afternoon: 
Therefore, I ſet the New Moon with the Finger 
pointing to it on the ſecond Plate to the 17th of 
mary on the firſt Plate, a little paſt the Diviſion 
ine which marks that Day, becauſe that Line 
always ſigniſies the Noon of the Day; and this 
New Moon happens in: the Afternoon. Then I 
find that the next New Moon falls about Noon on 
the 16th' of February; the third would fall in the 
Afternoon on the 17th of March; bur this, 0 
in a Leap Vear, is one Day too late: Therefore 1 
ſet the New Moon in January one Day back ward; 
and then the New Moon in Marcb falls on the 16th 
Day in the Afternoon, which is the right mean 
Time thereof. The fourth New Moon falls on 
the 15th of April about Noon; the fifth falls on 
the 14th of May in the Aﬀternoon; and ſo on to 
the laſt in the Year, which is on the 7th of De- 
cember,—In the ſame Manner I find, that the mean 

Fime of the firſt Full Moon in the ſame Year was 
on the fiſt Day of February, in the Afternoon; the 
een 


| ſecond Full Moon fell about Noon on the ſecond 
Day of March; the third about Midnight, between 
the laſt Day of March and firſt of April; and s 
on to the End of the -Year. This Inftrument' 
FOR. + | A 4 | ſhews 


* TEN Yo 

* mY * 1 +4 

: PHY 4 hed 
as - * 


| "C 22 Fo | * 
ſhews only the mean Times of New e | 
Moons, w ich often differ ten or. twelve Hours. . 


from 97 true e * er deus ; 


by Almanacks. . 100% wart 3131 


PROB. in. Gti 41 if the Moon 29 
' 1414 0 Day of 8 given Tear... $25 293t5 
eee as in e laſt Pro- 

blem, each Day of the Year on the firſt Plate 

ſtands over the Day of the Moon's Age on the 

Edge of the ſecond Plate Thus, in the Year 1760. 

I find the a0th of April anſwers to the gth Day of 

the Moon; the aoth of June to the ch, we 1 bil: 


PRO B. IV. E find the Place of the _ 


_ Aſcending Node on any Day ef 4 Sauen Lear, 
. from 1752 to 1800, 


Look for the given Year in the Spiral of Years 


on the ſecond Plate, ($.'2:) and, in the Space 


allotted for that Year, count among the Dots (be- 

nning with January) until you come to the given 
— : Then, in the little Space included be- 
tween . two Dots which limit that Month, ſet 
the ſtraight Edge of the Aſcending Node Index, 
(S3. toward the End) as near as you can gueſs, to 
the given Day of that Month, which will be near 
enough for the Node; and then, the ſame Edge 
of the Index will cut the Place of the Aſcending 
Node in the Circle of Signs; to which, the Place 
of the Deſcending W (marked De. Ned. ) aw! 
oppoſite, £354 

 ExXaMPLE. Suppaſe the Place of the Aſcending) 


Node to be required for the firſt of April, in the 


Year 1764: Llook in the Spiral of Years for that 
Dot which begins April in the Year 1764, and 
upon ſetting the 2 Edge of the Node - Index 
ih it, dn che ſame Op cuts 4x Way 1 
it ies 
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ier in the Grcle of Signs: So the .Maon's 
NP Node is then in 44 Degrees of Aria, 
| — her Pr N is in * 
Degrees Libra.” "7 

i 6 


PROB. V. To find thei bum Place in the Ecliptic 
n any given Day of. the Tar. 
Lon for the given Day in the Circle of Months 


on the ſecond Plate, (5. 2. towards the End) and 


fer the ſtraight Edge of the Index marked Sur 
Place to that Day; then, the ſame Edge of the In- 
dex will cut the Sun's Place in the Circle of Signs. 

EiAusE. Suppoſe the Sun's Place be required 
for: the firſt Day of April: Upon ſettihg the Aden 
to that Day in The Circle of Months, find it cuts 


114 Degrees of Aries, which ĩs the Son- rk | a 
that Day, at Noon. 


PRO B. VI. To find the Moon's Place i in * 
Orbit, and ber Latitude or Declination from the 
© Feliptic,” on any given Day of the Year. 48 


Having, for the given Day, found the Place of 
che Aſcending Node, and ſet its Index thereto, as 
in the fourth Problem: and the Day of the Moon 
Age, by the third; and alſo the Sun's Plaee for 
that Day, by the fifth Problem; keep both theſe 
Indexes at © their proper Places in the Circle of 
Signs.: Then, ſet che Index marked Moon's P 
5 the Day of her A Age in the Circle of 292 equal 
Parts on the fourth Plate, and that Index il cut 
the Moon's Place in the Circle of Signs oh the 

ſecond Plate, and at the ſame Time her Latitude 
on the Edge of the” third” | 

Exa ML EZ. Suppoſe the Moon's Place and Ls 
titude be required for the 2 5th of April 1760, on 

which Day I find, according | to Prob. 3. that the 


Moon is ten 'Days 'old; and chat, W to 


' 
WL * 0 
hows! 


| 
| 
| 
| 


Phe g. the Sun's:Place is in the ;th/Degree of 


I fer the 
_ the Sun's Place-Index tothe th of Taurus: hop: 


of Signs, I-fet the Index marked Moon's Place to 


| o 


little backwards or forwards in the ſmall 


rn 
4 _— = 


(10 ) 


Faxrus ; and by Prob. 4. that the Place of the 
Aſc Node is in the 21ſt Degree of Gemini. 
ode-Index to the 21ft of Gemini, and 


theſe two Indexes at their Places in the Ci 


the 10th Day of her Age in the Circle of 292 
ual Parts; and then I find it cuts the 8th Degree. 
Virgo, which is the Moan's mean Place on that 


Day at Noon; and at the ſame Time this Index 


cuts a little beyond 5 Degrees on the Edge of the 
third Plate, which is the Moon's: [North] Lati- 
tude on that Day. N. B. The Moon's Latitude is 
always North whilit ſhe is going from her Aſcend- 
ing Node to her Deſerndin Node; and South 
whilſt ſhe is going from her {its Node to 
her Aſcending Node. a] 


PROB, VII. To. find: the ieee 
and Moon from. each other, and from either of 


4 the Nodes, on am given Day of the Tear. 

a2 Thie is eaſily found, counting the Number 
in the Circle of Signs which are inter- 
between the reſpective Indexes of the Node, 
Son and Moon, when they are ſet to their proper 


Nlaces as above directed; and needs no Example. 


PROB. vm. 2, find whey the Sun will be in 
3 with toe Moon's | Nodes, in 7 given 
car 
Move the n Node.-Iadex till it comes 
into the given Year in the Spiral of Years on the 
ſecond P and then ſee what Month it cuts in 
6 Circle of Months on that Plate: This done, 
t 


the Node-Index to the ſame Month in the given 
ar among the Dots; and then, by. panty | it a 


pace 


a lotted 


f | Ton 1} 
allotted "for that Month between the Dots, 


you 


will ſoon find that it will cut the ſame Day in 
the Circle of Months which anſwers to the Day 
(as near as you can gueſs) between the two Dots 
which limit the ſame Month in the iral; and 
that is the Day on which 3 is in ma 
with the Moon's Aſcending Node being 
faund, move the ſame Node — cap till it 
the fame Month and in the Spiral of Years 
that ſtands right againſt 
Circle of Months; and bat will be the Day of the 
Sun's Conjunction with the Deſcending Node. 
EXAMPLE. Let the Days of the Sun's Conjunc- 
tion with the Nodes be required in the Year 1764. 
J firſt bring the Aſcending Node- Index into 1852 
Year 1764 in the Spiral of Years, and then I find 
that it falls into March in the Circle of Months 
within the Spiral; hence I conclude, that the Sun 
will be in 


Day, I ſet the Node-Index between the two Dots 
which begin March and April 1764 in the Spiral; 
and then, by moving the Index backwards and 
forwards i in that ſmall Space, I find that the 25th 
of March in the Circle of Months, and the like 
Time between the two Dots which limit the ſame 
Month in the Spiral, 'is the only Time that the' 
Index will cut at once in both: Therefore the Sun 
will, be in Conjunction with. the Aſcending Node 
on the 25th of March 1764; and at the ſame 
Time, the Deſcending Node will be oppoſite to 


the Sun: The Earth. a in a N 


between the Moon's: Nodes. 
To find when the Sr wlll: be in Cong 
with the Deſc Node, I move the Aice 


Node backwards in the Circle of Signs, until | 
find. it cuts the ſame Time in the Year 1764 in the 


Deſcending Node in the 


nction with the Aſcending Node. 
on ſome Day in March: Therefore, 0 d the 


_— ( 2 +Þ 

Spiral, that ſtands cops the Deſcending Node in 
the Circle of Months; and I find by Trial, that 
the only Time which —— thereto, is the 18th 
of September; and therefore conclude, that the Sun 
will be in Conjunction with the Moon's Deſcending 
Node on the 18th of September 1764. | 

The Nodes move backward; or contrary. to the 
Order of Signs, at the mean Rate of x94 De- 
grees every Year, which anſwers to 194 Days in 
the Circle of Months; and therefore the Conjunc- 
tions of the Sun and Nodes happen ſo much ooner 
every Lear than they: did i in the Year before. 


PROB. IX. To find, on what Din f 4 fer 
Tear the Sun and Moon will be eclipſed, and 10 
Dew the Types or Appearances of theſe Eclipſes. 

Find by Prob. 8. the Days of the given Year 

on which the Sun is in Conjunction with the 

Moaon's Nodes; then, at all thoſe Changes of the 

Moon which happen within 18 Days, either before 

ar after the Sun's Conjunction with the Nodes, the 

Sun will be eclipſed; but at no Change without 

that Limit. And at all thoſe Full Moons which 

happen within 12 Days either before or after the 

Sun's Conjunction with the Nodes, the Moon 

will be dend. The Times of theſe New and 

Full Moons are eaſily found by Prob. 2. A right 

Line ſuppoſed to be drawn 3 both the - 

Nodes will point towards the Sun twice every 

Year; and in ſome Years thrice. For, as the 

Nodes move backward 19 Degrees every Year, 

it is plain that the Sun will paſs by each Node once 

a Year at leaſt; and in the next Tear he will paſs 

by them 1 Days ſooner. Therefore, when he 

paſſes by either of them (ſuppoſe the pores; 
any 22 40 before the 19th of January, which 


will do in the Tear 164. he will paſs by ch 
ot cr 


4 


0 13 OE 
other in Fuly; and come again to the former about 
the End of 8 mn of its retrograde 
Motion.” 

Now, to ſhew: the Type or Phaſis of a Solar 
| Eclipſe, having found at what Ne Moon it muſt 
be, ſet the . Node- Index, as near as you 
can gueſs, to the Time of that New Moon in the 
Spiral of Years; and keeping it there, bring the 
two Indexes marked Sun's Place and Moon's Place 
to the Day of that New Moon, in the Circle of 
Months on the ſecond Plate; and the Type or 
Figure of that Eclipſe. will appear through che 
round Hole marked Sux, in the fifth Plate. IF 
the Eclipſe be inviſible on the North Side of the 
Equator, no black will appear through the Hole; 
only the three Letters Inv. will be ſeen. f 

To ſhew the Type, Figure or Quantity of & 
Lunar Eclipſe, firſt find, as above dire@ed, 1 
| what Full Moon it muſt be; then, ſet the Aſcend- 
ing Node Index to that Time in the Spiral of Years, 
and keeping it there, bring the Sun's s Place-Index 
to the Day Sf that Full Moon in the Circle of 
Months on the ſecond Plate: Keeping it there 
alſo, bring the Moon's Place-Index to the Full 
Moon, marked F, near the 15th Day of the 
Moon's Age on the fourth Plate; and then the 
Moon's Place-Index will be directly oppofite to 
the Sun's, and the Type of the Eclipſe will ap- 
pear through the round Hole marked Moov on 
the fifth Plate; and will ſhew whether that Eclipſe - 
be total or partial, as the whole Hole, or only | 
Part of it, is darkened. 

_ExamepLe. For one Eclipſe of the Sun, and 
one of the Moon, in the Year 1764. I find by 
Prob. 8. that the Sun will be in Conjunction wi 
the Aſcending Node on the 25th of March in that 
het ag and by working as directed in Prob. 2. 

I find 


| 
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1 
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Sun's 2 Conenches 


begins April 1964 


the ſecond Plate mae it t ing 
tuo Indexes marked Sun's Place and Mon Pi 


to the firſt Day of April in the Circle of Montirs 
within the Steal; and then, looking at the round 
Hole marked Sun, in the fifth Plate, I find almoft 


the Whole of it darkened; which ſhews that there 
will be a very ene of Wen | 


that Day. 
The ſecond Plate of the N 3 


tified as directed in Prob. 2. I find chat one of the 
Full Moons in the Tear 1764 falls betwern the 


17th and 18th Days of March; which being within 


42 Days of the above ConjunCtion of the Sun and 


„vi. March 25th, the Moon muſt be 
eclipled at that Full. Therefore, to ſhew the 


1 or Magnitude of that Eclipſe; I firſt ſet the 


nding Node-Index, as near as I can gueſa, to 


the oe 18th of Merch 1764, in the Spinnt of 
Tears on the ſecond Plate: Keeping it there, I fer 


the Sun's Place - Index between the 17th and 18th 
of March in the Circle of Months within the Spiral; 
and keeping it there alſo, I bring the Moon's 
1 to the Middle of the Full Moon 
marked F, near the 1 5th Day of the Moon's Age, 
on the fourth Plate: Then theſe two Indexes are 
oppoſite to each other in the Circle of Signs (as the 


Sun and Moon are oppoſite to each other at the 


Time of Full Moon) and looking at the round 
Hole marked Moon, in the fifth Plate, I find that 


about two Thirds of it is darkened; which fhews 


7 | that. 


1 | 
that there wil be ſo much of the Moon eclipſe1 by 
the Earth's Shadow at that Time. 

As it appears, by the eighth Problem, that the 
Sun will be in 9 with the r s De- 


ſcendin Node on the-18th of tember 15764 and 
by working as directed in the ſecond Problem, I 
find that the Moon will change berween the 24th 
and 25th of September in that Tear, which bei 
leſs than 18 Days from the Sun's wi 
the Deſcending Node, the Sun will be eclipſed on 
that Day. And the Moon being Full on thi roth 
of September that Year, which. is leſs than 12 Days 
from the Time of the Sun's Conjunction with the 
Deſcending Node, ſhe muſt 3 be eclipſed 
at that Full.— And as there are but two New 
Moons and two Full Moons which happen within 
the above Limits (5. 3.) in the Year 1764, there 
can be no more than os Eclipſes of the Sun and 
two of the Moon in that Year, . 
Becauſe each ne Eclipſe of che Moan bes 
the ſame A pearance at all thoſe Parts of the Earth 
where it is ſeen, this Inſtrument may be depended 
on for ſhewing the Magnitude of any Eclipſe of 
the Moon: But it cannot be ſo well truſted to in 
 ſhewing the Phaſes of Solar Ecliples, although it 
may for their mean Times; for theſe Phaſes are ſb 
different at different places of the Earth, that they 
cannot be aſcetrained without having rocourſe to 
long and tedious Calculations. | 
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